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(57) [Sffj] 

^JH©JK*t«3t-7- (1 2) ^$nx^5. ^OXl/ 
^t'^ (2 4) iLCD^ya^ (1 6) <DM\Z&. 

(2 4) o4"\£WU ^JS^-^T7>^AIl:$n 



Fig. 1 




(2) tt&¥-9- 5 0 6 9 8 ^1 

i!2LCD*^-;utJ:Em^ ^ ^ cT^H^ffifft 9$ 1 (B^JfaS: 
«-*-53tS:a-iB-r5 t <t fed, l (H3t^^*$*^3tS:afc"*^*^ fr-f 

WSff(SS*:-7-i:, 

tL IH iln im 7t -7- >S: t> i fn M ^ ^ ^ ^ j f ^ Id iW ^ 7^ ^ h V * t , 
3. jEiTnftlfl^t-T-i: , 

5 . J - ft,,', )tW*yv- \\%\ (T> I'?'} go ^< 7' TWb ft S ^ Jffi cO x ^ y 's & f/f ,'j x_ 

, ,1*^7'^, rlifn, 'Til ^/ [ i - 1 ; ^ i x) iiK -^J " <5 ft ) r- «^ { c c/) | | ; - j f i l ^.i c7) >;«> 



(3) **-?c±P9 - 5 0 6 9 8 4 

6. ±SER*t(H3t-7-75^ P E N i: c o P E N^biSIS^ J5i:4ofc^7S: 

7. ii?£SWffiS7fc7-7^ PENi: c o PEN^b45®^SIl:4ot^7S: 
SU PENtcoPEN^))B^7^ ^t1^4 0 0 nm/j^8 0 0 n 
m (75 & «: ^i" 5 # ! - *t L T -^M^Z& fi W Jfc^tfjflC £ £ ft"T 5 Sfl #91 1 3£«tE>3te 

m2(v 7°<v m & xmmmmtPc 5 ^ e rr l . asm 2 x^- ^ 
10. Ji^ig^w mmmm^m^^^v 

i 1. ^frilHft^y Xa/jx 7 o;A s /j»e> 1 1 o^co^Ico^ >^/u~^>^ kt > 

1 2. ±SQHrt7"y X^ri^'EffaU: 9 0/£i^ Lt^>^/b-r-7K7>^> 



(1) 9 - 5 0 6 9 8-1 



^n#,ii-^^i-r^< ffl^btLT^^o £<<foS?&n n n (lc) x> ^u-f fi, r 

y^-xftt, r ji£i/ii j /j^bvv yr/M (cAW-TSJHJBB^it^ JzoTIKi^ £;a5 0 

75SBQ[a$*L5o r<7)SS-tiTnfi, L C D 7'i? >^ y jtSrj^ U t^o, /xJHfJffJcA 
W L t\j ^ flS3t V/ l»J £ ft* o G 

rT-WShiiiWW.i tH-UHX^^,, T'-iSiRWMf-r x-zv^^-o^upf^ 



<5) ^^^9 - 5 0 6 9 8 4 

0 Lfc/^ot, ^y'sv-t Vtt\.Cy* j \z&)\\-i-Z> t"v^7V^^ 

r /c a/> , J.M UH ;t <t / < y ^ 7 -Y h ^ ! Ki WW m J J <v & ft- T-ig 3 & W S £ <t > h 
mi 

> h £r W/ijc'J" <5 f&in 7" -f ^ 7 \/ 4 (LCD) T t 5fr¥-=* \ >f COflfl 

i^in&T^ffnnKca^i 
ei 1 f±^^i^^^^f-xV ^7^4 <Dmrmmmx&% 0 

m 7 ( i iy ] 6 $ ifj iffl gs to f1 : / I j £ ^ -m El T* 5 0 

mi i rtMmwitefc'T?- j * 7 w ^{mMftirumxPiZo 



<«) ¥tT<W-9 - 5 0 6 9 8 ^1 

w i 4 wiii^wa^ 

fell 6 AVI 7 «i*iHTr*75M . 6 0 ^ISrtW-#t»jSlfr'>^f A^*j*t 
6 i<\ /Ji : ( r A'hJ ~ 3 K ftt^ <7) [Hi m. Sr Lt^5 0 
Bl 1 8f±J/iWTr^ l . 0 <D^W^X^-#^mm^r^^ M^^f i^I^i^i- 
W 1 9, 2 0ALK2 1 fi-H'WJ^ z -BJSf 

if i ^ i / 1 1 <n n * (/) m % &* ff< L T ^ -5 o 

m 2 2 it 2 oo&ftofc— tt«£^^ 

El 2 3 *ir.#«-:(7^^jri*f ^ -< /u^^^^T y -Jaj#r*&2£;i5 r. <h ^SWfcS:^ 

El 3 2-3 5tt&5ffi3fcT-<^f«^ 
^^^-/K /xWteOt-T-1 2 S &VM : ^tff-<2 4^Stl5c 

v^ — /U 1 6 i: /i4tft„{3t-r- 1 2 &titm t> % )t^~r ^ 2 4 ^IfilftBcMmf 3 7 

frn i><nb L T ?}< Lt'/Oc 



(7) ff^¥9 - 5 0 6 9 8 4 

J/fl, fli,{3t^fjg (a, b) t7)p.i^S:i?£i-53tSr^AyTi^5o 

\Z\ 2 l± y IEHBftJ3fc-7- 1 8 , jfoS 2 OXVWBffflSJt^- 2 3 £#-t£HJ® LCD7 

M/^ K3 4 i^ifitfptL, y^<v V 3 6 ft £ '(DiiimRMffi^fc^lZZliiX^CDiV 
Srfistflfi-So r^^^-y hO^Iii^ftBiJWi* 7 > ~7 Gl-JtJt LT L CD^ 

— /H 5 (7^^j^|nj/;^-ii^ J: 9 |:4oT^5 e 3t-^^r^ trx^f 2 4 {^ASJ^ 
Iffl hJr^fc5/j\ xtfy V<D?ft<D\WMW*t&m'iX7 4 K 

/^bfUTM< 0 ^<7)£ oteycfflL&m^XRftti-Ztziblc* y-J btfJ K3 4 cot 

M5:)tili3 8i:j:oT^Ltv^ 0 r^jfcifcfi, r (a) j Tr^£;ft,<5 2E 1 <n 
ft3^^/f^**¥o^3tSrifl!L, i&ft ftiM^!*] (b) i kPf^t^)t&W)ktf^Wti't 

«t9t-S4ti-5 0 R*tJH3tT-S-Af* bv^Mifflfie*"C, R*tffl3tT-rt-e<^®i|X 
J:^^H^^^|£?r;(c/>/j:^ ( i tr > hK/JE) 0 ^ ^ftlife Ltc^:^^* 4 4 
T^Ltl^o SSt(W3fc-y- l 2i:«fcotKWLt(S'Ml (b) Sr*rrS3fcfi % 
W&'^'-^-V tfr-Y 2 4 CA U . V h 3 6 * £ liftfcfftK SMS 3 9 ft if COfcifft 

8 t^LTP^o Jfc-r-^-V fcT-7- 4 2 4 fi^E^^/xfltgST-fi^ < , m&RWMZ^ 
&7c'>ftl^ (2 0^— tr> hfiUA 1 ) o )t-f-Y--\* f7V 2 4 i /xWfi rizfc-p 1 2 <72*ll 
ei£W^^;z^-T*g (b) /j^VIX"!® (a) ^j&i^^ 



(8) »?i?9 - 5 0 6 9 8 4 

r&jzmm^^?:^ ^mm t7> VMtvm^ ±ot^^ gi2^^^x s * 

Mini 3 7Sr, KtDISrllK Lit* y # — h (DjSiWfcflfi^/*-C# Sii^J! 

J^flgii, ft^xV <^^ii7,<D4#^(7)ffl^^J:oTft*5 0 

— Sate. */**tJ*<T>>?<< >f±, RfrtflSJtT-*^ 1 2 t^^^r-v 2 4 Wj3G] 

fc, Jx.Mm^M^^-^^ fr>f 2 4 tfl^^^i6T^>^i/>ixW(H7t:T- 1 2jr 
J:oTfi;fcPfiJri«feib;ft,5 0 

EI 3 (i, ]EiE(B3t^ 1 8 t 2 0 Sr^tf^SO L CD7t>7"y 1 7 

u;\s*^>*st^ju2 iitmyt'Vowi 9-c«^, as^^^fcofci: #te^t 

\s4=-— (grainy) j T*&#o L/J>U KAtfGfJt^ 1 2 ie £ o T o tz ftfi , 
<0#tfctlS: r*9— jei-^oj fififnJ^*)^, 4 1 4 Sej; oT^^tL^IKi 

ft^^f^^J^i^J--«i//MWi^6n^o f^l^LfcTt^-J-^ 1 4(e*5^T, L 

CDT-t>7'!J 1 7 Ji^iYfffliit^t^-Sr^t^Xl^So I^T^^K 1 4 

-7-2 3 tm\ ; ;n\ymi^xmm^^^\ 

M 77*< L R 4 1 (liii )t i'- 1 2 I :t , 2 o oO ft. ft o Ai ^ ; 'J -v — M /j * ^ ft <3 5f ft CO JM ( A 



(9) ¥fT<¥-9 - 5 0 6 9 8 4 

bab a-) t'Msnt^io mtmm&mcx, ^tih&wm r (a) j <t 
r (b) j tmo, z<D--><7>mm. -m^wuhumztsftx, u^t 

LTHi*fc«ft^lH (ABABA-) ^tmii, - (X) CSoTffli^ 

tlT^T (5:1), fl!l*60«| (Y) CiSotfi, [5 <t A, iffffJ XfX ^ ft ^ (1 : 
1) o X«|& refill] -Jj\ti\tm^\ Y«^r rfiftj Jffi]if9 0 

(B) f#Kt M W> ISir .J: o t^S*j{:ffc <b #1/ ^miiifr* (0flx.fin = 
1 . 6 4) LT^So 

(A) TOfi, SMX^cfcoTJSrr*^^ #'Jx.f2\ 

(A) ttiffiffjiv-- ^fH^Jft'^O^-CCO — 0(7)®th'-^ (f^J^tfn- 

1. 8 8) t. Wj\^^^X<DW(Dmifrm «0Jx.kfn=l. 6 4) ^Wf5 0 

-ytmr^cDmzLW-ftte, mm-yt l t aw^o m®m mm 

LfJ >; ot, ^St-TiofcW^^^ ^ (ABABA- -) (3, JjEfli 

XfalZ^\,*Xt*fflWl{Z-X£teWiffi^<D& (An=l. 88-1. 64-0. 24 
) ^r^t^o tR*ffil^*5^Tfi, HBnx^tFf^fi*KMtC|5l— ir/.cS (A 

n = 1 . 64-1. 64 = 0. 0) 0 h CDft^#t£i- «t *9 , 0«^gf®(*^ 

<k LT$!ng-f£ r tir/jrSo r^Wifi. iSifflWi 2 2 £ It Ze<£> 6*1, El 4}^*$ 
tLT^<5 0 /xWdTiBt-T- 1 2/j^Wa j ,t5)t^, ?Tn <Dffift-Jj\ti\ (a) S:?TLT^ 

RA+fffi^t-T- 1 2 Srigjfi Lftl m 1 ^Jft»J ( a ) t IB ft # ft ( b ) 

Sr^Ltv^o ^^(liOt^l''] (b) Srfrrsftf*. HiW^(75|gic J: o 
-ti:<cSo rc/)r>{^,tu, KI4 icWi2 5 t Lt^Lfc, r^^tj ^ii 

rtvii^ttS, :^,t'5i:it, 2 f*, 3?*i^HfcM3t (a) i)m 

rAj irfit, * y^f u>t7^y u- h (im-:n) ^^^^niAfr^^- 



(10) ^^9 - 5 0 6 9 8 -1 

jJ/Urt(>mt v- \s7'//\sffi&tz&4 y7#/Uffi<D&7$}) ^x*r/i> (c o PEN) 
X'fo&o P EN b7Q')-y# U— h/30fl/7# I/— h^/Jf ilx^f/U ( c o P 
EN) f±, s^— /ui: Lt^/y ^-/uSrttfffl LttSirt^^y x^r/«^r h 
/K7)i|'"CO|jJci--5 ^ <t /^-C# 5 0 5 2 0 4 mm-yt^-tZ, PENtcoP 

E N &■ 5 1 ^ n > y h ^fj^^y p y * T'WMjjiJcJK LtK\ 2 J@ ffrfc-e/i^ 7y 4 -Y 
— &Y&Bx\U (extrusion) \z iiY.*i|^f4i/FH- £ Z. t \z X o T fE5 r t fi* X$Z> 0 

y 4 mfiyv y i)^wjzm\\mv^Mzm^ 2 ^co^ots 

^Stii:»H, £6^, ^co^>69i|i/?;c^ 

-v/l^^^-ft, •^^>W-t-^l^T^flT*fcS 0 PVttif&Btt, S295 
0 CCf?ofc 0 PKNJi, 0. 5 0 d ] /&<omGtti&&ti U coPENttO. 

6 0 d i / g oiaYrtt/A : ^Yr lt^/co p e NMW^waiai/^fi 22. 51b/ 

h r"C\ c o PEN<DWm$U£l±l 6. 5 1 b/h rT&ofco £ HZc ^ 

<Dj£'C9*Ni, 5 5 0 n m (Z) fix S'tftfc ix: ( ^ L T N 1 /2SgC0^lf ^CM^tl 

j-^i n y ^ /is j* t 7 4 /^j^on^-jj&fc^tzmr&te-tim xfo& 0 m^^t^m^ <o 



(ID ¥f¥<¥-9 - 5 0 6 9 8 4 

*fcrtilc»H-5w<kl^«toTft>tbnSo ffe(i\ (A+B = A/2) S: 

fi"*-5JBO& 1 ^'/U~^3 4B4fc5ffi[£ ( A + B = A ' / 2) £fi-rZft2 

Sfc^tr^a^ (ABAB-) ^flr^^^tiS^, EMT'f*. ^>/j^-^-r< 
1 2 SrUiiJJ L/c7!m n SAtflSJtT-l 2 ^ < (omW^W v ) WfZ* r £ 2rS*?-r-<£-C 

fc, Kiaotft swMTt-Pfi, — jj&mty Ltz-M(D^(Dm (ab) ^-g- 

«f4EJEi+t!l:Sr^LTi^o /Sc i^i Jb£ d+t^l-: ^ s^il Ip^I f ^: ^f- JsE X~)£fr U , ^!00n m/h 
-7 >f /UA^tfilJI-ctoTlW LTt^o, 1*1 6 rt s 3 oc/.)-f:^:;Y|^>^Yri"6^--r--7- Y 



<l^> 5 O 6 9 8 ^1 

fifillii.VJrji, 7">7,7V^-t-^:,-;u i 4 2(1, WIS £J8iffiS«jR4tffii3teT- 1 1 

0 t Wf'*\ f 1 4 0 IZ£ oT^ai^tLfc^T^KiA+^nSo 2 ot^m 

6 izjj illicit & 0 Z.<n>Jt\%, f^f^^H^^^/H 4 2^iot||tl 4 
6 (7^^/|"J^|nJ/J^o f-f^"/W*^-/H 4 2 l±, — t?=H«S: t^ir/u 

2 [r «fcoT^L^MIffl^3tT*&5 0 l(7)i(j:7'i' ^7>^^ y^-/H 4 2tW 
S^^iffiSSSWffl^tT- 1 l OSrigifiU mtt'r^ 1 4 0{:ASt1^ o 

3 Tr^LfcJ: 9 l-^-^r-f tT-7->f laf^CO^-eft^n^o Tt^^-Y tf-^>f 1 4 0^ 

{iflfeE i 3 6 I'SiiJH-icFtL^, 
— ffiir, ^Wil^!/x J i-|-(U)t Y- 1 l 0(t2oc/)xu^>[w^g/ v fiN<5 0 

1 fi^or^o\:^7\:i-Bi^paJ*;i i 3 6 :ryiiai-SKW(M)t-r-*f^ i i exfo& 0 

'A) 2 <»=c v * > hfii3i^{.T4fct l 3 6 W- & &'a>> o Jt^iiffiM l l 3 xfaZ 0 



(Ki) ^9-5 0 6 9 8 ^1 

t'^«fc -3^)t-7-'>^v-^^t, 3fceo/xJH\ fliife, igiS^irm, j/.f i 00% 

— (jgW^Ji-iffi*, d X*$£t(k £ TXT a* ^ /jubAt UJ U 1 3 6 co^t 

tftJJg if coig m m vll WI^Tfflj fcf r t & 5 r i littf J ffcSo 

*7-ig*WfigKn 1 1 2(±^fnf7t^ (geometric optic) ^ Itllf5/J\ JUS? 

aifsr& t/itLiiff 3t * 7- a co r*i a- s: -g - H^>t ai w- $tLa-<#-cfcs 0 

<3o Bl{^i>li'<fc.t 9 «^-nuW^2 1 8fi¥vttrfn2 2 0 ,h WSiffiffn 2 2 2 > £r*f 
Lti>5c JrJS^U: : J!teiF$!i!:*o^T, WSi&iTii 2 2 2 f±, ^wZfl'/yXA^ff 
Lti/^oc fiT-ig^^AEff^ffiJ^fei^T, rco J: -)/r/y XAfifl'xft ~3£i22:7 ^ Xz> 



<H) - 5 0 6 9 8 -1 

\*^&bt£Z> 9 /ffiiTr^ 1.5 8 6(Drti V Jo—Ai* — h fiHYf£^ f /)mt)X~&> 3 r 
tWot^S. *«IJI^>!tt»5lOfc*{C, «?igiffi2 2 XA(i % 9 0S; 

[2 8 1*. W¥igBSW4 2 1 8 <7}f1=/[3S:^ LTl^ 0 El 8 fi 2 2 2 6 <t 2 2 

i-ft/i 7 ^^LTi^ 0 m^ y Wi2 2 6i^ mmun2 2 2 <Dffim$(Dmmm& en 

near extent) ^ Su^Ttffil^^j fa SrSK Lfc *^t::5fo®tf^-rflS£r* L 

Tl^o [5l«{^ fill 2 2 8 a, ffii£i]fl2 2 2 ^ffi3|r^^|imrd[IS^ ffift /jiffi^ 

^5. L^ot, ¥«tffif2 2 0^Sl«^«^i-S3ti»«, o° tm^i^tz, m 
8(Z)/77^|I«tot$$n5o i^Ltl^ct 5 SI 8 fifgJSlc 2 3 0, 

2 3 2, 2 3 4l:»9l$ixT^5o ffl*2 3 0 (CASfttf^afc53tJi«ieBfftt 
*4 2 1 8{:AWf 5^, mmiu 2 2 2 JrioT^i^^jJliJ— SWL, 2 2 
0 tpfffiiffiifi It, ^Jr t tr^!:MAWt^o ¥fffi2 2 0Hyit, S3 

W2 3 2£7tfi2 3 4(3AS «t 5 teft&x^tzZftffiLte* Sifi-f-s^ & f l^)Ct 
Sft!:^LT9. ^ /AM: 9 fc/h^^ft/A : r*¥mimi-3fc53tJSl2 2 Ofi, 
[21 7 £ . 4 o^f^^J^3t*ft^^^tlTl/^o Si\ 3fc*Si 2 3 6 fi, - T p 

< Q Jtiffil2 3 6^ % WiSifiTW^I-2 1 8 {C ^ /c & <h # J^jffi 2 2 0 (nm&'<Z*t IT 8 

9. 9/jj:(7^ft;jESr<ci-iii^. -ycm*. W'&mttn 2 1 ssrigiai-st^fc-jreiSifr 

*]■ Lt 3 9 . 1 /A"wrt/A : Sr<ci-«t 9 i^JMitffi-^o Wiikiin 222 MiSH-s <h % 

3 5 . 6 /^cO/OJjfc'Srft-tf'o 



(15) Vf2<¥-9 - 5 0 6 9 8 4 

)tHl2;)8lt t-rillfil'2 2 OC^Lt, *yht7ft (cut off angle) {z £ 

, *0OjA<HMi/h$l\, 3fcf»2 3 8 7&^ffiffiI2 2 0 <E>3i*5U£*t LT 1 0/Aof?j/A 

T'-^ithfti 2 2 oj^Jiri-siii^, -taxfi, ^ffiflff 2 2 o ^fS^i^^f it, si 
iSli:K*-HH'l— :J 7. 7 )£o)i(\)£x~ffiiim 2 2 2 ^bJttlti-rSo 
ii2 4 oil Id y V ~A"7i<\ <fc 9 fc/J^^ >irtjBE"CfiS'ifr WifiiTn 2 2 2 J^J:o 

7 cLt, JfcifS 2 4 2 tt % Jtai^Wigiffi 2 2 2 coX y XAco?£ 2 i^-f Kf^ < ^ 

^^;A : T^Frl'hTn 2 2 OJ^iiroXo ISIi: It, 5t«lfi, ¥r#lln 2 2 0 (^SiffifrW 

AJittfl/Afc&^fa^ 7°y X^fi, 

WLtmt tr^:Iof: fill <e> % jfft t $ i \z - «ft } r & 3 0 r. Si j /pbM^ 
J: 9 {c N ^7" u>f ^«{:» LtA-J ^ft/lt-7M xXW/^6#ta j , Lfcjfcfi 
% t-V ^Xu^<7^#//iJp:/fhTn 2 2 OMt Ltiafflt*fc5tB^, -€:^*Bifrifiv^ 

oT, ffifeWilg X *) i>^&<£A*+rtT--^HtrTiI2 2 0&ifljoTWigimWlS|-2 1 8 
i-A9t"^33t(i, -Y >7"7 h ^ *y (input wedge) «t 9 -tL"* ^7 h X y 
Y^j^y'J (output wedge) [z)j\u\^5if %>ti s /Tr'/ii^o V\ /A "9 £ ^ AWW /A 
■C^-«'hTn2 2 o ^ifljoTt.v^-rrifW4 l 8^A4+i"-5 3to*:^{i, RWLt^^r 

/xfll LT )t 'i- -Y -r — >>i o 7t )t f * , S M XJf- i - =?i 3 o J* J W L A- 7t f * W 

i£ffflt4 2 1 8 £X*8i^j£VrL. — flSl:: 1 l>£] I i t >'±ii£o ft /A2rfr')- 0 ; clt, 



(16) VfT<^-9 - 5 0 6 9 8 

1*19(1, »JIIS$JfJifiS?RWM3t-7-l l 0<7)^^«^fJ:^^lt^fc*^, a 
»W^iJI|5 SlfJiffiSSSatMJJtT- l 1 0$r^itrt^i^r^^7>^ 164© 

1. A 8 T^Lfcfttt, 7>nC(aLT, (a) , (b) , (c) ( 
d) ©3t^*ftt®S:^i-5o 3t^^»-Cfc5, ttflg (b) <^ ( d ) 0>3fcfi, ^ 
7> W ^ ^^-/u l 4 2 © — fftfSrffilS-r 5 2 feW-SiiRilSJtT- 15 0ia oT® 
i|3i^TL^o ftiS^ (a) £ (c) (Dytoim*)^ 2 fettBiflXfflJt-^ 1 5 0 Sriffiig 
i"5o 7M7,7>^^y;^/H 4 3tlR 1 5 2 "C^ L^3t<i^ L 

7c7^oT\ ^ffg (a) i: (c) (7J) ^ £ ^ A, ^ ^ <S 0 «tfl§ (a) ©»«l?14 
6©^j^a6fTi"-6/jv i/cflg (c) ©3tfi^r(7?^ffii— ifif-T L&t/\ tfcflg (b) <h ( 
d) &1T^'Z>9&*) ©ftfi, 2 fet^'^iRM^-r-- 1 5 OT*»ifti|X$*tSo Lfc/^oT, 

©ft (IKtlg (a) <r>*Jt) fr s l 1 OSrJfSl IQlHi-ffliSc 

zoiytn, 2 fet'i-;i^fe(^)t r- 1 5 o^,^ijy«:i^o7tji:L^teot^YfL-, 1 

6 IT^ltl^jo L/;»U -IKfig (b) , (c) lku K (d) <?;>« 0 ©Tfcfi, 101 & 
^ WilL^-W/xft-f(U)t T l I 0!:.l:o-CljiWLTr-?-H" tr.f^))Koo rcoftfi. 



(I") **?<^9 - 5 0 6 9 8-4 

(a) , (b) , (c) fttf (d) ^ffLt^^-rtT^^bWfBt^o W* 
RLfctt* (a) o>it\±, 3t*1 6 0^Lfc/a»Ji-aiflLfc3t(^jnx.6ix5« 
L^ot, 3tJtI 1 6 0 t^jfe 1 6 HC«toT^$nfc5fe<^fflfi. rpfflRSSj 
J:oT«'i§ 0 2 iMk^ttS^T- 1 5 0 ^igi® «!!;:-•& Lfc IE Li ^(i53t^5tfc'(-t 

(ttffi (a) ) ^WSS«Iii^S*tffl*-7-1 1. OSriaSia-TSfc*, Ml 6 3t 
^£*L7c, -r-f ^-f /O^b^g^tL/c J: 9 ^< ^3tj5s«fg#i 4 6(ciS-f-S 0 $ 

b^, vm (b) i (d) (7^^ijqs^jfiiffi?asw(H5tT-i i oiaotswt 

x> X^U^/^^TL^ 3fcjfcl 6 3 CJ:oT7FL^M^\ Ttlftl 5 2 

— /H 4 2(i, IEffij(gf3t^ 1 4 9 £ WgfflSJfc^ l 5 O^Rn^gdfL'r^tl/c^,iiW h 
j 4 7$rffL-C^5, r (DmmmiB^^^X^ 5fc^«ig/g 1 1 3 fi. Jx#t 
ffi?7fcT-*f£l 1 6^6, <ty7°l 7 1 itRST 5)nt^5o =¥>*;/^'l 7 1 (1 

. S*b</«ev^Sg (a) o^SrSAt-rs^^^sarffeixxv^c :^f>x 
v'u-f l 7 o^^^r. Tfc-T^r t'^-r l 4 Ofi, ftjSKKJJ+fi&i 7 3^M^-^> 
^1 7 2 9 =7^ ht-fcSc y>~7'\ 7 2i)*t><nyt& z 7<<( Y-ff<< Kl 
7 4(7)4'i:AoT, M 7 6 ^^^tel^/xWr/ilfrS/c^^T-ilOfT^^o 7 

-7 h # -7 K 1 7 4 /^b7t^^J^iVj{c^|^M.i^-/ci6^, .xtK^ hSr^ac^-jEE-*- 
£ <D a * g{ J Ll N 75 * , Wrfeu [Vj ft iff? \± y Jt & it 3l ! z FT- fif S3 i * 6 ^ I c + » ~C (1 ft ^ 0 L 7t 

rffi l 7 5 &iW£i~3 ^ ^ rtW* Li \ 
[*l l ^'^WffiW 1 1 3&t/Wi£-ini 1 l /xfl-f(fl3t-7-*f>N l 1 B^iZ? 

fiiS^t 7- 1 i ot^fML'Ci^ Jo f'if/IJii'/ir, )t-7 : ^-\- l 4 rt, f^7'u^ 



C1H) **?<^P9 - 5 0 6 9 8 -1 

9£ti[jxTl^ 0 i]iirj^Will::y H i/x»t(S)t-7--l 1 OWI^BI^Il 0 
^j&l^O^ofl feJAi^j 1 3 4 J; V teft&XWmW] 1 1 2 idgSiff-TS 

^ a.r'.Tt^rjgi - ^/j ^ e ^tew- ^ ^j^uj— ^ r t ^x^x-yt^-r tr 

vV—wS * cht^rjo K'|(^i&^Jl ^WfifffTil 1 1 3 }r J; o TiSiB Lfcattf^ 
H 7-V u^f-t ;\s i 4 3 <7^^{r, JEffiHS3fc^- l 4 9 SrSattTWBnftlJt: 

-ir>*<7;>'<:y^ HI A£f3fc<a#iaj<!:iB^ }^f~ 
^-Y- tr-^-f <t LTO±a5LfcS5f 2 l : Sry9S^L-CV^5 0 JtBWtttttL*!: It, WIS 1 6 

6 $ if I iffi M }yL At (TiS 7t T- * £ ff fi x. "Ac 7 * >f ^ r u co Y - Z rffi f - 1*1 "T 5 , 3t <o ft 

1SWj^<7^7^ h Srf'Ml b(c)jij^^^frij(-^o^Tfi, Ell 1!:|^]L 



(19) ft&¥-9 - 5 0 6 9 8 4 

^ *i 2 o co'Ji iiii fsrij go l.'il ~C c»\9\Z>£cd m jc-Jj<nm^ fl r ffl £ H X ^ 6 3fc ^ * 
y ^ 7 Hit t 4: b*iT*s t) , f^#^^JSffiJ(ie!^W*^< y * 7 -f hiri:^ 

S4" fini 3fc -T- * /j * 6 At ! Hi" 6 - 5c Hi'J ffli ^ niflg -c fc S o > tt¥ 5g iffi 1 

1 2&t>'l 8 /I &?H-& 2o^^*¥iffiJS 1 1 3&t/l 8 2/V^ #/r % S^Cifi 
KL V ^oRlfffi^L-T^^ 1 l 6 icjfi:t£Lr^5o ^ti 3 oco^c > has 

ia^ffl^^fc*ix51S3t*ft-«-^^T, 9 0/^^7tf^9 OJ^J;^ ft filial 

{sE/WMMCtt, 35 1 ^f-WigA^f-.t *9 , Y, Z iffiJcfcJi^-C^ 7 0&\ X, Z tTnic: 
fc'^tl l O/JE^a^HflWcV/^t CSo l 7t-r-Wii'/.v; ] 8 2 7^<bUJS5fcf*, 3^2 
}fc^f»igrJP? i i 3 mo-ytib'Atte *) % -€r^Wigini l ] 2 fi, M^-ffiiSfiS i 8 2 <Dffi 
igffii 1 8 /i ^fiis£?fiil|nj#^Yr LTi^o 0iJx.tt\ 2o<^ft^ti?i£-/g J l 3 2fctF 
1 8 4 9 0/£ : TiW']£nT^5Jft£\ 1 8 2 flX, Z iffitf) 1 1 

O/Jfwft/jErAj^jtjif^u Ltx , Zi7n^M^fO/A : Sr 7 0/A : J:H^< "b/jvh£/j: 



(20) ^?^9-5 06 9 8-l 

1 7 5. 0 3 O^J^^T^tb^-O^J; 9^^ffl}:^^tJWiLT«t 

i2i i 4 [cfr. Ltz^mxMm^j^mmm 1 1 2 ^ ?*v xa 1 1 4 laorits 

or, *Wis!?iffil l 2 «tv^9ill.iftJ±, W'^tt-HteM] 3 6 (SI 6) JZ^tSrfTilJ 
Ilii" S SH&t/l01*r^|iQ^W3t^>> x -A SrgftlJIi- 5 tf> <t LTSlfi¥ e frfr (tax 

v° 'J XA^Mi^B^ i: £ ',r N /ii^:l«(?5W.:fig7i»W b 



CM) Ffl<^9 - 5 0 6 9 8 4 

m&&'&U'^i-?oTc.fo^, m&tm^^jc^? ^ ^^<v*? v?x\-&, »^o7t«!c 

*WiK t> L< f i^^liirj /i: 4 . f iH ^ /jr ^> ^4 -f-rKj { - fTr] — l/S] c7^$'£5V- ^ . 
6 « <9 # o i'vi tr t' I -: -f /j ^ <£> ^ 3£ 5 N £K> ^< (DM^^m £ L,Xi&ib 

f« i" 3 z <b — o<7?rffi^^#^^tpA*+rflf^*f-f-S s ffiftk p (NS3t<7;>A 

ir, rw^u/jii, 2 owM^)t#SrtiBx., <?:>;>£ M (z) &y ->< /^J^m^U 
5B f J ) -C;S (I L «i UH 1*1 ^ ^ * -li- 6 j£ 46 ; ^ ft >Mi 5:^f Lfe7Y/^ 'foil ! c im ft < 

x i, xi^z t h mn * zi z -< $ x &> z> 0 

i-'<Tcojy:^oov .< /u-kcofeO*i>£ x<y y ^ co^t'"r : T'j-t'l-: (optics) &• piM'.-J'i 



(Jli) Vfn 1 ?- 9 - 5 0 6 9 8 4 

Tztf)0))&4±iMO&$\\ tVUv-Y > '/-/u y V (mathematical bui lding blocks) \± 

o 

.Wjifct&VSi, y — ^ • 'A-y^V (north-hoi land) C^otl 9 8 7 ^«£iT 
T — • • • Tf'A (R. M. A. Azzam) £ • =cM, • ✓ < v'-v ^ 

(N. M. Bashara) ^ V ^ ^ h ] J — (El 1 ipsome try) t U%\ J^^T 

£7-£*i£ 0 ^Siitl &tf2fi, 2 p£ 5> ^ *ll Sr ffw ^. — WitMi W ffl£ 55 3^ 5- ^> V ^ "C ^73* 

1 ) n2z-n2ov r (nlz 2 -no 2 sin 2 ^)-nlz-nlo/*(n2z 2 -no z sin 2 6?) 

n2z-n2oy r (nlz 2 -no 2 sin 2 6 )+n1z-nlof(n2z 2 -no 2 sin 2 6> ) 

2 ) r(nlo z -no 2 sin 2 0 W(n2o 2 -no 2 sin 2 0 ) 

r« r — 

f(nlo 2 -no 2 sin 2 60+>'Xn2o 2 -no 2 sin 2 60 

1 $W£&l(i\tfti'X'rJ*lZl3\i*Xfc* n 1 x = n 1 y = n 1 o Xfo v ) „ n 2 x = 
n 2 y = n 2 o "'C £o -5 0 

2'1'jfittf^/MiW^xv-^uoi^-r, JjfV-iV: i &ln'2 fi, [«] i 5 :c>r< Lfc<t ■) 

x - /. ifcfi y - z ifiiii 1 1 ' : ? j' (iin ;>t i f t i oo )fc y+ ; - Y f #j 3 0 L/c/^oT, 2 'toll 
fty'/rix^o^-C, x — z iiii(/))t(/)AW[:|>y L, ^yfiUt 1 icJJ^T (pfl.Ot!^ 



(23) ttm¥-9 - 5 0 6 9 8 4 

Ot ^C) i± y n 1 o = n 1 x"Cn2o = n2x "Cfc t) , 2 {r^l ( s (g 

)t(-Ol *T) tt, nlo = nly"Cn2o = n2y T*fe£ 0 y — z Su^^;<^)A5+ 
MIMU ;VfiUC M^J^T (pififftKo^T) 11, nlo = nlyT*n2o = n 
2yt'fc^ Ma2!:fc^T ( s ffiftfZO^T) li, nlo = nlxT*n2o 
= n 2 x T'fcSo 

fclirr^{-cto"Ci*:*5-<tS:*LTV^So ^Mlffi^^^TIi, 3o«f$ 
//^J--<T^L<, n x = n y = n z T'fcSo nx, n y&O^'n z«^)|^^J; 

Lraris^tLSo -^RJiaj^fc^, 1 #fiffi/srr^^v-A^sti-^HU{i. nx = 

n y n z f&5 0 x Wl&LF y Wlfiffif F*l «Wl <t LTSl^bt^ #JBiiFf*P n x&t/n 
y f ± > On F*3 S Sf * t Hf- f£n 5 0 

1 Wt*ffiSBW^^^^fef1^S— oco>ffi:-(i, y — <7>^Jg;* ^ -/ ^ &■ 2 $fii3I: 
ffli-TSri: ({flxfif 2^-?£-^rrnJ^«:>oTff|i«i-r i:) T?fe5 0 ^m?^S^?(D2 

piT^jr <7^ (433^ iin i w ^ u ^ ^ ^ ^ ir. ^ 0 

Jli^ l. #^jfMlni*ff!l-:fi, z !(ii*?^//M7n^jlMirr^J: 9 fc^c^i^^ (n z > n x & 
Vny) iz4ii;6 0 ftco 1 «ri-j-fUMi*i«:fi, z JfTiflf^/^ffnl^lSSf^ J: «9 /h£ ^ 
tij-fr (n/XnxM'ny) E^I-IS<5 0 

2 >mrmkmunrt. :* oc/)«i!:i]yt^ A"n*f*i^-y4<cs ( n x * n >• * n z ) 

t>^<t LT^£n<3o w<7)*}^t, n x &tfn y co^r^fl, iTiifWi U?^ £ nf- 

f1 £ 3 CL ir > ; r~C^ 7U^>c;rW:^ x ^ -y y* fi l >|i|!i ;/|nj — (itW;t* £ <3 0 r ^111] Si 
09 a6 , x Sr 2 'tglil'l-:^);ii^rx ^ -y ^ co$j£ i'h 7/|i>i t i * -> e 



(2-1) *HK*P9 - 5 0 6 9 8 -I 

l Witt^ _ky$ L/c J: 9 Id, l 

Wri^ffiWW*^— ^ft'j^*f-|-(±n x = n y * n z -Cfo5 0 Lt^ot, HI 1 5 
£^&/S 1 0 2 &t>* 1 0 4 /jS 1 WltftmmtfT&X'jbtl&s n 1 x = n 1 y X?fo "9 > n 
2 x = n 2 y T*fc5 0 ^ ^flflJ&Wctf), JS I 0 2 tfS/S 1 0 4 «t 9 /^flTffrtJHs 
JffsgSr^rU Lt^ot, x^Jffi&tFy M^JX'n 1 >n 2 "Cfo S iK'&'f 
5 0 l Mii^ n l z&tfn 2 z 0>fjfi:&^ 

;L6 ^ <fc (c J: oTS93S L T HI ^ f± A <D%giE\ f/rt£ £r & o fc </u^i^ r. <t ri* 

A *5 ft 5 - l 4-i-^^ Sil ^/x W Sr * » 5 go ScfcTfl t5^i^t'#5 0 2 fi 

, sfH^l-ISLT. ^Jfi^^/^ (nx=ny = nz) <^ W#fi**B^cO-ttL^ 
15]—- CfcS J: ?icf?fj^iic^LTV^^r% ^Jg^l 60^^^f^tLfi'J:^ o fio 
# 9 £ S-frSfc*. 7>f ^ n 1 x = n 1 = 

1 . 7 5 % n 1 z = n2x = n2y = l. 50, ^ LT n 2 z = "J|g <t i" 

*t4«EW^IHLT, no = i. eoit^o 

[*| 1 6 n 1 z /j> n2zJ:n^ t> L < L I ( n 1 z ^ n 2 



a) 


n 1 z = 1 


. 7 


5 , 


n 


2 ; 


= 1 . 5 0 


b) 


n 1 z = 1 


. 7 


5 , 


n 


2 ; 


= 1 . 5 7 


c) 


n 1 z = 1 


. 7 


0 , 


n 


2 3 


< = 1 . 6 0 


d) 


n 1 z = 1 


. 6 


5 , 


ii 


2 3 


'. = 1 . 6 0 


o) 


n 1 z = 1 


. 6 


1 , 


n 


2 3 


< = 1 . (5 0 


f ) 


n 1 7, = ] 


. 6 


0 = 


ii 


2 3 




n 1 


z //mi 2 / 




o < 









<25) ^-9 - 5 0 6 9 8 4 

f ^T^AWfi^o^T— ^t-&5 0 ^estm 

. (n2o-nlo)/(n2o + nlo) t ^ 9 . fiflEriMbSIlSz: LfcTKi^l" 
ri:^T*#5 0 n 1 z = n 2 z G0JBB£\ x * -gljjjifift < , t^<T(7)AW 

g| 1 7ii, n 1 z n 2 z «t 9 L< fi^ Ll^^AMf']/j£!;i*t 

l-O^TILb;ft£ft-:/fiT*fo5 0 0 1 7<£>tfil*S*a (i, s MfctD—oCDfr — L 
t^5 0 ffii^l b ~ e (i, n z rt*J^ T <^ ETi * tfMiS £ £ 3 p (IS3te^4r — ^ & 

b) n 1 z = 1 . 50, n 2 z = 1 . 60 

c) n 1 z = 1 . 5 5, n 2 z = 1 . 60 

d) n 1 z = 1 . 59, n 2 z = 1 . 60 
c ) n 1 z = 1 . 6 0 = n 2 z 

n 1 z=n2z (flll^e) <£>J&£\ 7>-^^ffl^<, i~-<TCOA 

gI18f±, 1*1 1 7 <b|n| ffli»r*no=]. 0 (?£jtO OSSEK^SB 

^)ASt^^LT^6o L3 1 8 GOfJIlif&fi. n 2x = n2y=l. 5 0, n 2 z = 
1 . 6 0 0)J\i<D 1 Wl'l'l-W^ t , n 1 x = n 1 y = 1 . 7 5^W1 faWkWdttftto 

a ) 1 . 5 0 

b ) 1 . 5 5 

c ) 1 . 5 9 

d ) 1 . 6 0 

r ) i . (5i 



(26) ***¥9 - 5 0 6 9 8 .1 

g) 1 • 6 5 

h ) 1 . 7 0 
i ) 1 . 7 5 

<C*5, El 1 6 St/ 1 7 ;c*5l^T^Lfc«t 9 iw, n 1 z t n 2 z ^ffl^— LT V> 
5»£ (iHlMld) , Rfttmi±1timz&ft£tifjz\,\ 

z Hi 03 C r ^ L t & t - — o co ^ -< ^ f^/fj frblfa^tD? a 

ffifrtJBsSr^i: z Wisi tFf raj -e^r t? n&m* <nm&&m 19, 20 2 1 ^ 

^ ^ , u a i r o ^ T fjnj tr I JH *rW~ 6 0 — ~Jj ti s *T fll'J ^/^otlL^, BE S3 Iff ^ 
Ell 6 N 1 7Sr/l 8 i'ffilLTiSiLfc'/-— *Srg| 1 9l:^Ltt>5 0 tt^l 

mmm<t<o h^ts^n 1 z) &fru m^2\±^ay^\mm. (m*mi)tm<£v h 

SI 1 6 f , EI l 7G0illif&c, Jfclilgli 8 cdi!Ii*& d Shafts Ltt^o 

otfi^jtfo<3o 2 o(/)^--.x{^ /j^^^t1-:"C-4>IW 2 //vll-(/)fu)fli«rt'l-:$--fr 



<27> $f?^9 - 5 0 6 9 8 4 

tt: L tz. 2 ft ^ JKi <om m v> >r — x ( r ifi fiSl L T ^ 5 ^ t WM £ *x 5 ^ # "C fc 

iM^^± L5 0 Bl 1 9-2 1. (OT ^ llf: 3 0(7) OfffiM^Tfe 5 c O ^r- 

AP^f^oT^JIJi^o r^^-f^iftSilt A«tfl/^^jgjn-rs <t #{-iQAn-r-5 
pflS^frga-t-SR^Sr^TL, s fSJt^W LTigfJ1T*S>5 0 r <754»p p nte, r p (jg 
ft^-j kvf&zkfrx£& 0 

1/ ^fX- r5iL ^ ^ ^ ^ ^'-i^^j 14^- ^ ^ 7^ ^ ; c: 3jS W -x? ^ 5 r. <t Sr^triggKx*^ 

inHftiy]i-5 0 ^^T^t^^co^t^ts^Zk^X^ Z^'^ — ocoift 

2 #t'!^VtiW^^ 7- -Mi, - --^/co-feli!:: >l'-f r/j:ftiS^iTii^*¥o/c^^i-'<Tc/)Aflt 

ft/A : ^o^r.rs;x4+- r f-:^i"^ I"|h'/ : !^, fin w >i>tii { ^ -i-'-r/-^ (i H { i/if 4=* 

/- X. Sr i " -< 'C (/) A 9 1 /n /£ J c o 1 > r fit /3c J H ri:f >5:t^T^>jo !Ji , 2 Mi 



ft #¥-9 - 5 0 6 9 8 ^1 

Jt*"ffiJ^3tSrS*t"t-So #^^^Ajr^J(t^, nx, nyStfnz^3oW r 
±^U:PEN/c o PEN^^^5^eSWfS3tT-f±. 2 «ii4^Jffl»? 

— ^(DCT-cfcSo l^l, -itttw^a^^y^twRfci-sw^faifflsnsw 

mtiBL/ti^o Oj 19 s n 1 x = 1 . 8 8, n 1 y = 1 . 64, n 1 z = ^Tg£, 
n2x = l. 65, n2y = "Tl\ n2z=^t?$>5 0 x ^Jf^] t^I*] i: if 

(i, ^M^i<V£/c(«i^ 
5£ ft ^ - x j d ffij L r , 2 ifclitfclfi BJ 0 r i/*TJ*<o ih f£ to # f|s ffl £r * 5 /c tf> { c ffl ^ 

. 8 8 -1. 6 5 = 0. 2 3 t^^O^tamtTx^m't. sM^raLT^f}: 

t /\j ¥<D)\Y&\z.$s\* ^T, SlfcWj ft IX W ffii 5t -7- <i . i~ T ^AJt ft /£ 1 r :fc ^ T 

fc& 0 z.<»Z.klL tzkx.\i\\\H<»y Alilfr-^^— 33cLTi^T fc, zffiW^/j^c^< 
fatl^:>!: t l:oT^I?.E:^i'i<j 0 L/l^oT, ^WftiMii: Lt^i/^f 
ACt, pfc'i^t^lxl L'C -^^/jr/xft-K-.S:^" L, s fi„i5t!- opt (iiS^lt:i:/j»irt^o ^ 

M2 2(±, PKN/o o PI- N(/)8 0 0 Mi/) 7, y y % 



(29) - 5 0 6 9 8 4 

p MJLWm'Z 7 5° t^SW^ ( — LOG [l-R] £ Lt - / 
w y h) S:>MU-Ct^5o Btflt^Wi* "ISi*^ h A^W^&fi (4 0 0 — 7 0 0 
nm) VMl&k LT7'P * hSntl^o a Clo^T, 5 5 0 n m 

JflMr^Wi, n 1 y = 1 . 6 4, n 1 z = 1 . 52, n 2 y = 1 . 64, ^ IT n 

M^lVr.ftll'WS^* (simple lencar thickness grade) X\ T fMv\<D^<T 

/ut5s, y ^ fvj^tou ts ft k?<nwA<on z <om%t t ^\im^^~m-wmx^^ 

:w:ii:io-c, 2 «t^im*?^^^A//^ ^»"^^*a--e, \*yy>v 
j ^HHi:4^o fc^^Ji<Dffl^T'(ife(D/£^iVj^^r ^^iS LtV/\ LCD 

SSI* Lv\ 

fifi, ^Vu— — ^f'+(7^i|i|lrmS:^l£ l^S^iiOfllwnfHrtEirr^ (n l y&U*n 2 
112 :m, 2 -Wi«-:44[ W 5 ^ v- ^ o JS'ifii'Wi J c rf> -o T . #fn^gW*^/J^< 

o n I z = 1 . 5 2&c/n 2 z = 1 . 6 3 (A n z = 0. 11) X\ aT^-^lt- 

a ) n 1 y = n 2 y = 1 . 6 I 

b ) n 1 y = 1 . 6 1. n 2 y = I . 6 2 



CiO) ^9-5 0 6 9 8 J 

c ) n 1 y = 1 . 6 4 , n 2 y = 1 . 6 6 

lllliftUM:, \(\\M\U)M'* n 1 yin 2 y^^Lt^(7)ffitff$^^LTP^ 0 rtil^l 
nfiO 0 «) t £ lzl&hVte*Mm&+\ 2 0° Srax.5tti*(w±#L-C^5o 
iflljftb Co^tlt n 1 y>n2yT\ R(tim^m^W)l\ Lt^5 c rfJl*& c fi 
, nl y<n2yt\ 38° (7) <t # *<^f&&i»}C _h-F,'- L T ^ 

So llllffiid I- «tot>T^htl^ J: o n 1 y n 2 y <D s fiHftSClH It, +11 
3 ^/xft-M^K C <3o l£l 2 3 <7}|ll|j& a — d fi, y -iffilff*^)^ — & ( n 1 y - n 2 

y) o^-mU)K trfc1-zy'^—x# — <Dl&'Hti<Dtziib* v-mffi^or^—fk (n 

1 z - n 2 z ) <fc |rr) £-Cfo 5 -< & T'fc 5 r «t S:/TLt^5o n 1 y = n 2 y £>4B 
ISIHl^ z 'WiAiitf?^i<^|gSr/jN$ < :^aot, «fn^KDt$^ £ b^/h 

5 n ] y = n 2 y RXF n 1 z=n 2 z) fc*^{r, #jyEfi|i#{r«J o T if 

ilnrt/B3ijfr^n 1 y i: n 2 y [z.t>-rints:^— fkJy-i&m^£Z>X*$b% 5 0 fltO^JSr, 
n 1 z = I . 5 6 &t>*n 2 z = 1 . 60 ( A n z = 0 . 0 4) £ (gXii LT, «T 
CO y ffllff'-f^ -ttelVhs a ) n 1 y = 1 . 6 4, n 2 y = 1 . 65 : b) n 1 y 
= 1 . 6 4, n 2 y = 1 . 63 ~C[x| 2 4 !:7P 3/ h Lfz 0 lUljft c (1 ffi ~Jl <D * 

1*1 2 -1 ^lill^a 0)$kV\'(/)TX\ 7 5° (/)AWftt-(/)8 0 0 Iff GO ~7 4 fV A 0^ 7. & 
v V W#T*L^Rflt^^;?|-p:firtS:, [x| 2 2 (Oilli^b MVu 3/ h Ltl^jo IS] 2 2 
ooilli&ib 'Sriili*5la >lt'l'ii"S ilhgftbir^u h £ ii tz 3k ft- ! - 1 r'J L X „ ttS/n 

<3o o 5 0 n mT'^lillTSi b ^l.cJit"V!iflf^Wi, n 1 y = 1 . 6 I , n 1 z = 1 . n 

6 , 



(31) #?*¥9 - 5 0 6 9 8 4 

n 2 y = 1 . 6 5, n 2 v. — 1 . 60 T'fo So 

LfctfiiW^Sr, 2 o<a//E4rr*<7M-— Be A n z <h A n y S£2Ex.fc 0 v n ^ A 

-t^fH-CefoSo RW^ft, 0. 4X1 0 — <7) — 5£ #-C\ *hh$I$ a O 0 . 4 X 1 
0-7j»(b, W/l. Ox l 0-' l *T*C0ffiBBT-*)5 o ^ Mi, ?<D%^ 

% -J- o) m )(lh 'Pill I r ffi |» 

TKt 5 : ^ 5 : i l: tat t^<^ TrfcS 0 zfribfi, 5^ m 

Br&^ZtzMz&ffi<nM'$t : S:i}if\lX*$ Sr^S^a!«¥T-# 5T'fc5 5o -fix 

t'l: (f0J >c fi'ift'ftttWi/i ! ) Sr ff L X 1 ^ r i: //^j- £ L 1 \. 
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H,MW^^U LTf*, * B y ^^-u>i-y;y h (pen) <t-t<7>r 

Ov- (^I^Lfi\ 2, 6-, l, 4-, I, 5-, 2, 7-, &t>*2, 3-P 
EN) s ^!i7/^'U>f L/7^/U-|> (#'lx.f3:\ ^yxf U>tU7^L h 

7^7^i/- h) , ^y^ k (ftUtf^yr^/uffM > k) , :3L---7vi"f 
^ b\ 7^y7My^^xfu> N ^y# — k ^y^/^y i/- h ( 
f^lx.fi\ y -f yy^y^^ ? ? y i^— h N ^ y :7°o tvi^ ^ ^ y h , ^ y ^ 
^ ^ y k z&tjwy ^ ^ ^ y h) > =tf y r ^ y u— h (#] 

u>7jfy-v— (f^jKifi, 7^y-e^t/> N ^y/Dt'i/y, ^y^'^u>. *°y-Y 

tH y ^yx-r/U7s/u^>, y r ^ y u - h y ^yr^ K 

y^>m/]u. -^*^>#M7, ^ y fiwgt'*^^, ^y-n— 7-/u~r^ h\ T<i-A-s 
BUifi, (f^ix.ji\ ^ y ^ s^>\ ^y^y7"u7, &o^M- 

-ftfli-frf* 2, 6-, 1, 1, 5", 2, 7-, &t>'/*/ifi2 

, 3 --^-y ^ y > v^M; >ll/:(ir(/)i77/L'^ (a) fl/7^/l/pfS[Jfc 
fi^^-cx^/u, (h) ^ vv^^lfJi^^^r/K (c) :7^/ufl"£*jt 
fi^tO-cx-y^ ( d ) T!\s*r> y y /I/. (o) v-^ tj Ti\s*ris >/ U =i — /U 
(ftflX-tt*. 7 n ^:Y~-b u > ^' 7 y 7 ./ — /U) , ( f ) 7'/U->y-> - 7j /M; > 
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lkXJ/&tz{-X (g) y^p/'/^/yy^;^'^ (f*']x.fi\ 

fi\ fU7^^ff:Kw^xf/^, (a) -j-7 & ]) > tz{± 
tOi^r/i', (b) ^y^^/i/ftStW^x^r^ (c) ^^figifcH: 
-¥:(7)a:^7-/U, (d) 7/^/> y /!i3-/K (e) y^nr^'^ 7 /^-/!, ( 
MxJi, >^ P^Y--y-> ^ ^ / — /UvM"— /u) . (f) T > it tf /Utf >m 
s BlXJ/ '±fcfi (g) i/^n'W>'^;l//f>S (fr'lx.fi, ^ » ^ 3r if- > 

> itiTiiH^ft tf* f i/>-7^ yp^M /^iB^fa, 4 , 4 ' - t°-< > y 

-T^y^ (bibonzoic) fig&t^^i^ > 'f ]} =i — /Uj&Sfo5 0 ^fjj^ fl*] * GO/S (i N 
^-tL^tL, ±&L^IRl^tt^ (fWx.fi, SPS 

((3JtT-^*B^}riKFir4T-* L^^i^lL^^^itJcfi. P EN/c o PEN, y 
z^^-u^y- uy^y U— f> (PET) /co-PEN, PEN/SPS, PET/ 
SPS. PENA-777 (Eastair) , St^ P E T/>f — * 7=" T * *L -5 
o Tco-PENj fi % (JiiliL/c) V y > i/ jj > $£'<t ~-& } <C L 

P E N/x^f'/K I* EN / S PS. P EN/T H V\ P E N/ c o - P E T , 
MPET/SPS/j^jtnro, Tco-PETj (i % UiiELfc) 7" 

L/cJ^iE^f^;£7t(lffii^H^7i*^ N :x. ^-Tvni-f - 

^ * # /U - # >^-"--/j 4 oA r F- Tl I Mb ft #ft ffit-l: ti< y ^ * TVUT'fo , T f-I V (17, 

r. ^ ^ [?.; (7) Jrt co \ t , iff iVj ft 5 is 1 1. re % iti / j n Hi <v <n m x*m ?A <r> % vm. t - U 

«fc "9 t> '>ft ^ r > /jVi/ :fL<, t U ftf £ Ki'io, 0 0 0 <fc "J i, 'P>f£ < s (A 

iL< fi) 2 , ooo ,t -n i \, 
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WW-:) SrifiiiJci-Sflli^Ji, * Jrf 3£ ii'i £ £i fM~ £ <D i^fOf/Tl «LHi * ft i: ( toT 

iSthtzUl£xmM'Z> z t iz ( tot7 >r /^SrBilr»JL, S6Jc % -t^fg{^ % 

miiJ^tffill"^ r kfrX$Z 0 fH3t-7-<^»3\ 7^/i/A(i 

a&Wjjr- -;j|Nj ( l «ImIi^7|mJ) — iiDfili^ix, 8i0;>*&£\ 7 >r /i-Afi^K^J^ 2 Jjfa 

y^->^~ (length oricntcr) o T^JW;'? fa^, r> ; /-^ot& 

olzmtii-t'Zfrlit, y?i#*#T*fen[±"njj hi)-X&>% 9 o L/j>U 
-fe L {r, l : 2-10 U>;AT-£L<f±l : 3-7) <7)jffi:fl|i^l//^ fMftT-<£>4ifr 

iKIil : 2-8, L< 1 : 3-7) ^iT(ECBl^T\ ^2(7>|q||;-^o 

tzmV^ 1 : - 0. 5-10 («fc t> L< fi 1 : 1 - 7 , fi^f^ L < l:£ 1 
: 3 — 6 ) COiSEljMi^T'foSo 

X (.[. polym. Sri) 1^3 0 : 1 3 2 1 (19 9 2) — X (Bocsc) fill) iC.fi! 

.|£*;HT^£) ^i'i^i^^ ^H£W£f£o T^i'S ~ £ ^,t^5 0 f£--ffoof£ 
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mc. r to mm ^x^x-^mi^ slvh- s 0 ^<Dmm^*s^x. 3t^» 
m*mttix$z></)x\ wtim^i^hmim^^^tzho) (r=i-t) ><zm l 

P F T : jc^ 6 0 1 

4 >.hx\ \Tmm\\f&)\rj\mz £ m& ltc 0 mm-m^ o . 6di/ g <6o 
u~ h ( p e t) &-^o>mi\r&m&^tD i i^iniir 7 5 ^> K^ai^x^ uai l 

% x^r>9 9 6 6 U— * h-v> • ^/ ; ^/U/j^ ^41Wittx7 ^ h 

fiii^wa^Ba/j^6 1 n*ia-jiz 6 5 \<(ommxw urn l/c 0 p e t 
f±, tmm^m^^o 6 0 1 /g^wi iti^s^t^ 2 0^7/^77 ^ 
\cmtsz\?o 1 5 1 m&fcyurtrtLih, wmm-\--m3, 8 0 1, 42 9 -^^^1$ 

S*LT^5 «fc ^^f-K^ni^^ (feedblock) &£rf£/T] L/c c nT 3 

, 5 6 5, 9 8 ftaW4fi^WffllS]^vyUf7 7^t-^ 

5 0 tf'^T'fi, ^J2 1 0° V<D$^7i&l£X\ #J3. 6^jgEfi|i**T*S$iSdrfi] ( 
length orient) &?Ltz 0 "7 4 /\sJ»\±, fet^T, 82 3 5° F iC&'j 5 0 S?[?IJT'#4 

£*x, i ^^J6%^wij^-c-^j4 . o oy&wm^x$kl-j\^\^\\\\£tLfz. 0 r. 

W7^^A(t 4 0 0° FiC-tr^y h $ tlT^ t — h ir ;y M--y>Wft/j» 

$Si£?c5K/tij)cffS'>ai^ji, ^:Kflli|OiTiI^#iiSffl£^fll< % gl 2 6 i^7F< Lfc J: 9 frig 
ifl^SrtfBxiT^fCo 6 0° coft/Ji! (l!li*Slb) T-co p (M)tcOj£iiM^%f:i > ii'.ff'iArW 
(lillj&a) T'^Wirl^tK'C^ofc ($il£i/7 10 0 

It'BccO/^, / 7' — ■ rj — ^'U-f > u > (UeaH Corporation) Id «t o TiSS 
i^ii", ^ ^f'l-H-n.- ffiie^!,o7 i r,l, (|*|2 7^!!«) f:U pflm^mu 
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P E T : x^fzb 1 5 1 

>f>.l:T\ iMlll.V-fil'/IWit^.llfV:^^ *9 m;3c Ufc 0 la^TttflE^O. 6dl/g (60 
}fcn*;%0)y S — A 0 jff ii'c%^>?^ n p^O-fcfv) e^^f y ^f 1 - u >-7" u- 7 ^ 
h ( P E T) & -o^^I'/IW^^^/j^ 1 H*[H]{^ 7 5 ^> K^aiJGET*# LIU L 

) Sr, flkcO#ilWJci^/j*0 1 H*|BISC 6 5 K^ilT^^W L/li L/c c P E T 

ct, ^rri!>'i^;i]^/i 0 1 5 i M&fl^; Mji-fcat^ 7>f-K7 r u^^ss:ifflLfc 

fc Q 7^/^(t fr^T, rJ2 1 5° FiC^l 2#Rfl^*A£n, l^f:^S2 

(r % 4 0 0° FlC^v bZtltzt— b~£*y b*—y><DtpX\ ^6WL ^:COi& 
;MW£>#J 5 °Mm± £ frit^o Lfc ^ ^ /L^<E>J5 $ fi*'] 0 . 6; /l^fe o fz Q 

Z<D7 j /u*><nmiMi&\M2 6 0° (DfiflE (*i»b) T*<^ p 

ffiBfc^®i@*%li* fifiSr'>7 h L mIl #j A 9t (tfli&a) "C<£>fifi £ |sM3* "C o 
o In] LWM'i -^ft---e ^ ^ £ t L r , I? £ ififo 0 . 8 ^ ^o^mVUJSLM 7 4 

/u^Srfl^jtLfCo ^oy^m^m 2 9 {d^LTi^S (EftAW^Wa, 6 0S 

P E N : Ji^-J-Vu, 2 2 5 

2 2 5 J# S: l»I H/f $\ 1 1 1. i i jJc )&0)~7 <4 -t^te * —TMXlr^X h ^ zf&WtiArft 

Tfi^«L7t 0 [iy^rWi/iE^o. 5 d i/ g (6 om^%co^^y — orfuiV% 

CO v*^ n p -<>-tr">) CO*" y m^- U>~j~y p U — h ( P E N) & — OGOf I'/ilJiitfl? 
f$/j*o 1 ll/f|BI!- 1 Sri;> K^idi/A^el 1 ! 1 LM1 L, x^f/U9 9 6 6 (-T — ^ 

• ^- ^ ^^^^ A^^Tl^^S^fait'l;^ v x h-'— ) Sr. ft!i^^H.i^?f5^/^^ l h* 
\}\\{Z \ 7 Fcni!iil£X~W L/li L/"- 0 PEN(;L izilJ I ^ 0 2 2 5Jf'icoW 

Li'li L1&&3<3i£-J~& 2 o(/)v/uf7 v ^ -V — Miffi £ ,fi£ 5 7 Jtf Srfl-:^ Mii-fc^ 
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^"ei-^yyfiWt^iirjiL'j ^^iDfM'^ ^> /^^c7^>^^^ >y >y ^ ^ ^fOl ^> WF^r^iiEfiti^fS ^rffl ^ 

2«^'|.'.J(rftti|Mj Lite 7 . 4 6 c m¥-Jj(D$^7& 1 0 0 ^T'iEWiSSiC a — -7* >f 

I 0 0%/ s c c -CIJHtff U -f->7Vu5r^]3 . 5X3. 5 J^WKiLfco SWilf 

1*13 0 1*, :w^7^/^^|£SttS:*LT^5 (ff ft A0+OrtllijSl a N 
6 0)&V)\\\\Bb) 0 plliii3t(75jgja*%^ % 6 0° <DftJg£X\ < ^Aw&S £ v- 

P E N : T [-[ V 5 0 0, 449 
4 4 9 W &^tf ["JH^HUWdt^O ^ S: > -Igt^t^ h ^^SrflPtUfiK 

Tff- r /3jcL7c 0 la^fA/JE^O. 53dl/g (6 om$t%<Dy=.y — OSsi 
%cOv^ n n-<>-tr">) 0)7$ ]} U>~j~y & h (PEN) — o<73j*PfcljjjJc 

mmfrb nmm^s 6^ j > K^aifif-eWJLttiL. thvsoo u*y^--^>r 

a y -v— ) ftll^Wai^^T';^ 1 i^Bfll- l 1 ?K> K^iSffi-CW 1 Lffi L/c c 
P EN(i 3lci7iTK3i-irJV\ P ENC05 0%^r 2o^^frnlc3^jn^7^ 0 4 4 9)^) 

, y — K7'p >y ftt'&item Lt~ 0 3r-Y*hV^y&, !?^^2 0;/^ ft?//* 

l^T 2«hl|^/!n]^KfMj L/Co 7. 4 6 c m T !^/69'>ai^£r 1 0 0 V-X&WWflZ a — 
7^>^'U 1 4 0 r Ci' 6 Oftl.'ilAllttL^o -^^ffes iEI'I'S: (yc^-J-te^Ato^ 
X) 1 0%/s c c TiJHWrL, +J->^Vu2r^J 3 . 5X3. 5 {zfi|ifi L/c 0 &DMf£ 

ft A J H " C 0) fx l& /j< L . illlJSih rtfi OIJ^B^^ Ltl^ 0 
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flnt>t r-c/)f/i| 

P K N : C; o P K N, 4 J 9 —u — ll =} — 

if? U -tcoffe, '7 ^ /u^Srfli ^'^^^ ^ /UAj^Wilgfia^^-CBarfij-rs r <t J; o 
Tl1«Lf: 0 [. , .Hrttiil ; //^0. 5 6 d 1/g ( 6 0 3"rilt%^ ^ ^ y — /u/ 4 0 IE fit 
%co^ a n-<>-tr>) go*' y u >-)-y V u— h (PEN) & — o^i'Hi/jJc 
l I'-i-ImII- 4 3 rK> Koj&'/Jii"^ 1 ! 1 LMJ L, [S^Ttt/jJ^^ 0 . 5 2 ( 6 0 ffiiii 
%(/)7x/ — /U/4 0-$iik%<nis? a n^<>-fef» (7)CoPEN (7 0mo 1% 
CO 2 , 6 N I) C dr 3 0 m o 1 %£/)DMT) ftiW^J^M^/J^ 1 n$fo c Hr 2 5 

tf> KO^TW' L,T, Lfco P I^NIl ^rfn/S^ffiV\ P ENW4 0%£r 2 oco 
^[TnK^j|jt^/io 4 4 9/.v/oji|iLM:i L4*S:!HiSH-5 3o^f7 7^t-{:i 

5 7Wi&\f) iw-rtztb^ y* — k^o ypm&mm u/c 0 k 
fi. J-V'^/jM o^yu-r\ ihvi/jn. 2 "O^x-foitzo *> *.yl±, ^oy&^ y^jv-M, 

4 6 cmW^^xT'Srl 0 0 c Cr^fJ|i{Sf ^ d — 7* > ^ L , 1 4 0°C^6 0# 
1*1 3 2 |i, * (7^^>v):7 ^^Ojgjg^iS^ Ltl/^ 0 rfll*& a (i p ((„', )fc O ftC ft A 

fi s [ffrJ£(V\ft'.1 { \ AfHX'0))§)tti^&']< LTl^e P -L ft & t>' 6 0° O A^tO^y-CO 

#??;^Mv> P ft,^t7;j5iS^:^7.i-:ri $ Hfci^ (8 5— i 00%) 0 S/penw 

#£WiTiW6 0" ^j/H^/u— ^jSrYfLTt^S/c^!-C6 0° O A9t"CC9 p U 

fcoy&M s Mfrti]\<*0)X\ 6 0° c7)Aft+-C(7^ia{i{ii^ 1 0 0%T*fo5o ^7c, ill] 
c i * £ o C >i'< L'A- s [iii'iJtcD »f fti.T£|JH ( 1 0 0 — 7 0 0 n rn) "CO jV;j I N tyJc }fc /J< i " 

p k n;^l x 'c: o p k n, g 0 1 -_ 1 ^± i± — 
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y ^^^^i&^mmmxmm Ltz h<ntm\m^>9- (*stuu») r-aar^ 

tSrilliotMLfco @#te!^0. 5d l/g (6 0$i}K%(D-7^ / — 
ofifl%wi/^ d o^<>-tf» cd* y ^f 1 - u->-t7 9 u — h (pen) £r 
i HSIflJSc 7 5 *> K^ai/ff-CW 1 LUJ L, (a^TWi^//^ 0 . 5 
5 ( 6 0 fiE%W 7 x / - V 4 0 fifl% W V s ^ d a f » OCoPEN ( 
7 0 m o 1 %<V 2 , 6NDCi 3 Omo 1 %CODMT) Sr. ftfL^W'fijfiJcJF^/j^ 
1 I^Im]^ 6 5^> K^ig/A'-C^l 1 Lffl Lfc 0 F EN(i, ^un4g^^7c 0 6 0 1 ® 
<E>W»Ltti USSfSrSJig-TS 2 otf^/u^^ ^-{^iffi 1 5 l JT/Sr^O tU"T 
yt*. 7>r— K7"d yffc&ikm Lfco *iai#HTfS3, 5 6 5, 9 8 5 7^ frr] 

|ri h# i ] a j , hi ^/u^^^-r-v— & im w lt^5 0 ^ -c m w \ * ^ > 9 — <o 

4>"CtTofco 7>f 2 8 0° F M 2 O&RSJ^HSft^n, 1 S?fH|K#J 6 %(75#l 

#*m. 4<Dmtym^ffiXfa^m\*£tLfz 0 t<om. y^^^n, 4 6 0° 

r<7?7>f /U^^igiS^SrBI 3 3}:^ttt^ 0 filial a f£ p «S#;<E>iS:^j AWt*(7) 
Mi&^Tjk u rfiilft blip fta^±cr> 6 0 /Jf <^A9tT-<7)j!|ja4iSr^ U rf1j*ft c fi s fiS 

Iffl (4 0 0~7 0 0 n m) "COO ^iSj — ft ijft htli PI 

P F T : C o P F N . 4 -1 9 

Tfl^icL/Co [iyfff/i/A 1 ^ 0 . 6 0 d 1 /g (6 0;f[(m-%^7.xy-;u/.1 OfliVc 

%^)y^nnK>-tr>) cO* y -c^F- U>v" 9 I b (PET) & ocO-Pj 1 ,'.!.', 

)&BW)-h 1 \^\\W\Z2 6*> \*oyM)i£X*W L/li L, |.M YfWi/AV/i 0 . 5 3 ( 6 0 ifi 
■ i'c%c/) "7 .-r. / — )V/ 4 0 iff ')'<;%</.) ^ ^ a -<>~t/>) GO C o P F N (70 m o i 
%G0 2, fiNDCi 3 Omo I %(/)DMT) Sr, flk^W'iiiljJc/FJfS/p o 1 II *r li"J 2 
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a no \'<jyM)f£'CW Lin l/c 0 p m ni, a<im/3i-in^/c 0 4 4 9m<DW liu l 

vffe&tlilU Lfz. Q 5 6 5, 9 8 RtR^nTjf^ff'/Ji 

5 :7£rfcti 9 ffiF^ikiffifi|i^[ffiSrJI"Ji^T I #*|*]lcBQ|n] Lfc c 7. 46 c m- v j z ^J^ry 
rr.T/Sr 1 0 O^-Ciinfili^i-P— ; r-r >^'U 1 2 0°C^6 OS?Bfl/lll*R ufc c 

iiDfil'S: (7i:^-|-^irit^^T) 1 0%/s e c"CflH4&U i^>"7Vu3r^ 5 . 
Ox i }c(i|i«Lfco MM^C!^ -^>^7u£\ igffi<^si£»*:#fl-{t£ r ts^ 

fco 

WT-^jSjII^&^U b 1* p ft"S5tW 6 0 AW-C^W^^L, fft^l c 

^?fi"JC&lV^plH^^ig;fi^i{r?j£H £tlfcl^ (80—1 00%) 0 
PEN : c o PEN, 6 0 1 

4->J--C\ |n]H¥W'|:l , ,)jJcffJ.T.fil^«I: oTflViS L/lo IIDIWttF/A^^O. 54dl/g ( 

6 0 ir(''»l'%0^-ii y — /U£ 4 0 ifi!i\i%<Ois? a n^>if >) go ^ y -c ^ u ;7 

( I 5 I£ N) Sr-o^Wi/Ui^St/j^j 1 H*|,'!I{c 7 5 KO&^T^I 1 LMi 
U co p 1- N &\ flU^WMiijlcff^^^j 1 n*l/i|}r 6 5 tJ^T > K^ai/A : "C*W' L Mi L/c 

o c o P P N fi , 7 0m o 1 %cO 2 , (H^i'U-hy' # /Utf* * f-/Ux X 7- 

^ <fc , 15 %o ^ / t^/u-T y 77 ^ l — f> t , xf i/>/y=i — /uSrt3"tr 1 5 %co 
v^y ^/u-y- u:/^ h</)Jt»Tff>ff*-Cfoo/c 0 1 5 1 W&ft*) ll^j-fz^K ? 4 — 

K"7"fJ -y y JiiSrJUl V -f — K'/n v y (i > p p |M ;C 1 . 2 2 'C c o P P N [Z 

1. 2 2 c/)^-:;-:^^)^:^^;^ tj ?1 j-Cm!:"C\ M&^JfidWli (gradient d i sir i hut i o 
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y7-ft-t^<tLt, -'^-7^4 -Y-<D'£%m&kti*. t tiffin, i. 2 

2 2-Cfcot 0 K/)7^/l/A^ N ^cV^T, 310° F JZ^J 4 0 S?fJS]^£A 

SttX<nW&&&w U \\\m b f± P (fi!5fc<£> 6 o flf OA4tT*coS-ja^sS:^ l, AUg c 
fi s (K^^iiirtAAtT'^igiH^iSrTnL-Ci^So p£fO&t/6 0° <DA&t<DFnJjX*<D 
WiV^Ciif^^pM^^W^^Ui^^titz^^ (80—ioo%) 0 fti^ctc 

iot^L/:s(a^^Mi (4 00-700nm) -CcD#7fri^ ffil ^SStLSEC: 
t>fl£|El ^3t/A : fi, 5 0 0 H50 nm(Dnnxm£l 0 0%T-fe5 o 

5 7)^(7)7^- K7'n SrtiTffi L/c rtt 6 CO^I^II, 4zX<Dffl&titz :W 

Tt^JJ?^ (5 5 0 nm(7)l/4) ^W)-&L,fz?)K *FHJ/S7F23£fS \Z. «fc 9 , * * ^ 

fee 1 5 1 ffl<D7 4 — Fzfu y ^ Tl^n/:|lfiWl;ra U 7 ^ — K^n : y ^ \± 

laf^'-arso, 094, tssmo^b, 094, 7 9 3 ^a^tLTi^j: 

9 J-nUM*-^ h/uco:i<b:Ay L7c 0 

1*1 1 — 3 LtzX 0 t£-r 4 7^-/^4 d^^Tf}, /xJ)t(l.aT7j^ L C D/^>/ui 
)t^--r-V t'-7- ^ (7)ti'!|l:(!V|i'.;Lt^roi^, # v — ffibfc -T-^M'Jl^TL <5 Xth ') 

o -Jj v — ihd-yt-f-n. L>^*ft\)&xytfcfy-~lZ}§i& Lfr^coT\ ^tfj--/i^M3i£r 
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1*1 9 1 0 ^7T> L/iy-^ x ^ U-Y <7)fflf AEi-l*] LT(i, L C D'<^/Ut 3fc*r-=* 

*Ui. y c '? T'&tf L < ^ ^ ^ t/) Vj- ^ i£Q Vrr c7^fiM^i f /A r i ^ I i ^ hzx 

-a^-^^AiVj - > ;:.t oTtilrrnofc^^ L: 1*12 3-2 5. Vi^VA 
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$iM8'i!LR^ (9 o° cowis-nnw^^ns] 
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